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THE PATENT OFFICE 
l May igyo 

two basic methods of dewaxing such patterns, 
namely, dry methods — using dry air, molten 

15 wax, etc.: — and wet methods, employing 
steam autoclaves. The various formulations 
and methods of operation disclosed in the 
above application are eminently satisfactory 
for dry methods of dewaxing and also for 

20 steam autoclaving, but only for very simple 
shapes using the latter method. 

Further work has shewn that an entirely 
different approach to the production of such 
shells gives better performance, particularly 

25 on shells for use in the aero-engine and like 
fields, that is, the largest market for such 
class of work. This approach is quite different 
in two main aspects, namely, the chemical 
approach and the precise method of applica- 

30 tion of the refractory materials to the wax 
pattern. In the presently used orthodox 
method, chemically cleaned wax patterns are 
dipped in a primary slurry of a given refrac- 
tory material, e.g. Alumina or Zircon, ad- 

35 mixed with either ethyl silicate, hydrosilicic 
acid or AHY (Aluminium Hydroxychloride) 
solution and the patterns are then removed 
and drained and rained with stucco or placed 
in a fluidized bed — usually a tine powder of 

40 say AL0 3 or Zircon. The pattern is then 

[Price 5s. 0d.] 
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gelling with ammonia gas, followed by de- 
ammoniating are not used. What we propose 
is a process for the production of investment 55 
casting moulds which comprises feeding 
particulate stuccos into a high volume low 
pressure air stream (as defined herein), in- 
jecting a liquid capable of gelling the stuccos 
into the air-entrained stuccos before or after 60 
their exit from a surrounding duct and 
directing the mix thus produced onto wax 
moulds or patterns to form multiple layers 
thereupon. 

The refractory powder, which is a mixture 65 
consisting of different materials and in differ- 
ing grain sizes for primary and secondary 
coating, is contained in a suitable hopper, 
from which the powder passes through a 
calibrated orifice. The powder is fed or falls 70 
by gravity into the blowing tube, and the 
passage of powder is assisted by means of 
suitable forms of vibrator attached to the 
hopper and the tube and also by venturi 
action of the air. Low pressure air from any 75 
suitable source — or induced as in a tube 
employing the Coanda effect — moves the 
powder to the exit of the tube. 

Either near the exit inside the tube, at the 
end of the tube, or just outside the tube, the 80 
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We, Wild Barfield Limited, a British 
company, of Elecfurn Works, Otterspool Way, 
Watford By-Pass, Watford, Hertfordshire, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

In Patent Specification No. 1,137,738 
dated 13th May, 1966, general information 
is given concerning the manufacture of in- 
vestment shells on wax patterns. There are 
two basic methods of dewaxing such patterns, 
namely, dry methods— using dry air, molten 
wax, etc.— and wet methods, employing 
steam autoclaves. The various formulations 
and methods of operation disclosed^ in the 
above application are eminently satisfactory 
for dry methods of dewaxing and also for 
steam autoclaving, but only for very simple 
shapes using the latter method. 

Further work has shewn that an entirely 
different approach to the production of such 
shells gives better performance, particularly 
on shells for use in the aero-engine and like 
fields, that is, the largest market for such 
class of work. This approach is quite different 
in two main aspects, namely, the chemical 
approach and the precise method of applica- 
tion of the refractory materials to the wax 
pattern. In the presently used orthodox 
method, chemically cleaned wax patterns are 
dipped in a primary slurry of a given refrac- 
tory material, e.g. Alumina or Zircon, ad- 
mixed with either ethyl silicate, hydrosilicic 
acid or AHY (Aluminium Hydroxychloride) 
solution and the patterns are then removed 
and drained and rained with stucco or placed 
in a fluidized bed — usually a fine powder of 
say AI0O3 or Zircon. The pattern is then 

[Price Ss. 0d.] 



gelled by using ammonia gas in a cabinet^ 
after which it is de-ammoniated. Then the 
pattern is dipped in a secondary slurry and 
coated, gelled and the process repeated with 
sometimes successively larger grains of a re- 
fractory material, e.g. Molochite, until a 
suitable thickness of coating is produced. The 
pattern is then allowed to air dry for con- 
siderable periods before being finally de- 
waxed. 

In our new method which is the basis of 
this patent application slurries as such and 
gelling with ammonia gas, followed by de- 
ammoniating are not used. What we propose 
is a process for the production of investment 
casting moulds which comprises feeding 
particulate stuccos into a high volume low 
pressure air stream (as defined herein), in- 
jecting a liquid capable of gelling the stuccos 
into the air-entrained stuccos before or after 
their exit from a surrounding duct and 
directing the mix thus produced onto wax 
moulds or patterns to form multiple layers 
thereupon. 

The refractory powder, which is a mixture 
consisting of different materials and in differ- 
ing grain sizes for primary and secondary 
coating, is contained in a suitable hopper, 
from which the powder passes through a 
calibrated orifice. The powder is fed or falls 
by gravity into the blowing tube, and the 
passage of powder is assisted by means of 
suitable forms of vibrator attached to the 
hopper and the tube and also by venturi 
action of the air. Low pressure air from any 
suitable source — or induced as in a tube 
employing the Coanda effect— moves the 
powder to the exit of the tube. 

Either near the exit inside the tube, at the 
end of the tube, or just outside the tube, the 
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gelling solution is sprayed on to the powder. 
This solution — which in this case is AHY 
solution — is fed from an air-spray device 
working over the range 5 — 50 p.si. The 
5 ponder now mixed with solution, sprays on 
to the appropriate was pattern and coats it 
with this slurry, which is self-gelling. The 
actual time of gelling can be controlled within 
fairly narrow limits. 
10 The wax pattern is first sprayed with the 
primary slurry, usually a finer grain size 
material than for the secondary slurry, after 
which the secondary slurry is applied. 
The primary powder may consist of any 
15 normal materials presently employed for such 
coatings, e.g. Alumina, Zircon, Sillimanite or 
Molochite, to which has been added a solid 
gelling agent in the form of fine tricalcium 
penta — alumiaate and/or a form of refined 
20 gypsum to the extent of 5 — 20% by weight 
and/or fine magnesium oxide to the extent 
of 1 — 10% by weight. 

The secondary powder may consist of any 
of the normal materials presently employed 
25 for such coatings e.g. Molochite to which has 
teen added a solid gelling agent exactly as 
for the primary coating and in the same pro- 
portion as above. In the case of both primary 
and secondary coatings it is beneficial to add 
30 a small percentage 5 — 20% by weight of ball 
clay to increase fired strength. 

The maximum strength solution which is 
sprayed on to these powders is a 36% by 
weight solution of AHY in water. 
35 The low pressure high volume air supply 
a " for the propulsion of the powder may be 
defined as follows: — Flow rates between 
2 — 50 cubic ft. per min. at pressures between 
5 — 50 inches water gauge. The solution of 
aq AHY is fed by means of a spray device in 
^ such a manner that the solution is. atomized. 
Suitable pressure ranges are 5 — 50 p.s.i., the 
preferred range being 5 — 10 p.s.i. 

Typical examples of suitable powder mixes 
are as follows: — 

Primary Coating As mentioned previously 
the basic material may be Alumina or Zircon, 
the powder being fairly finely comminuted 
Alumina or Zircon 100 parts by weight 
Tricalcium penta 
alumina te and/or re- 
fined gypsum 15 
Ball clay 15 „ „ 

Pure magnesium oxide 5 „ » 5? 
55 The solution is AHY at 36% by weight 
in water. 

Secondary Coating The material currently 
favoured is Molochite in coarser fractions 
than for the primary coating: — 
60 Molochite 100 parts by weight 

Remainder of solids As for primary coating 
The solution is as for the primary coating. 
The advantages of this process over the 
normal dip slurry and coating methods are 
65 as follows: — 



45 



50 



55 



55 
53 



There are no slurries with all their atten- 
dant difficulties of correct viscosity; constant 
stirring, to become contaminated and ulti- 
mately disposed of due to a short shelf life; 
slurries as such are not used; gelling by 70 
means of ammonia gas cabinets and de- 
ammonia ting cabinets are not necessary; pro- 
duction is speeded and after the primary coat- 
ing the secondary coating is completed as 
one operation; plant required is much simpler 75 
and cheaper; labour time is much reduced; 
the process is free from any explosive risk due 
to the use of organic materials such as organic- 
silicates and alcohol; floor space occupied is 
greatly reduced, hence a much cheaper pro- 80 
cess and the complete absence of free silica 
when using AHY as a binding agent. 

The basic principles can be applied to all 
the refractory materials currently employed 
for the investment of wax patterns. - 85 

Apparatus for carrying out the process is 
illustrated in the accompanying drawings in 
which : 

Fig. 1 is a diagrammatic elevation. 

Fig. 2 is a diagram illustrating the principle 90 
of a Coanda gun used in the apparatus. 

Fig. 3 is a diag ramm atic section of a powder 
feed hopper used in the apparatus. 

Air at about 50 p.si. is led to the apparatus 
through an air line 1 from which a branch 2 95 
is led to a gelling solution reservoir 3, and a 
branch 4 is led to an atomizer mixer 5. 

Regulating valve 6 controls air pressure 
above the surface of the liquid in the reser- 
voir 3, regulating valve 7 controls the pres- ioo 
sure of primary air admitted to a Coanda 
gun 8, while regulating valves 9 and 10 con- 
trol the a dmis sion of air and liquid respec- 
tively to the atornizer/mixer 5. 

The reservoir 3 is maintained at a desired 105 
temperature by a thermostatically controlled 
electric heating coil IE" 

The operating principle of the Coanda gun 
8 is shown in Fig. 2; primary air is admitted 
to an annular chamber 12 through a port 13 110 
and escapes at the mouth of a venturi throat 
14 to induce a high volume, low pressure air 
flow entering at 15. 

Stucco powder is fed from a hopper 16, 
which may be vibrated, by an electrically 115 
driven vertical auger 17 in a supply tube 18. 

The powder is entrained in the low pres- 
sure air flow and is wetted by atomized gel- 
ling liquid as it leaves the Coanda gun. 

WHAT WE CLAIM IS : — 120 
1. A process for the production of invest- 
ment casting moulds which comprises feeding 
particulate stuccos into a high volume low 
pressure stream (as defined herein), injecting 
a liquid capable of gelling the stuccos into 125 
the air-entrained stuccos before or after their 
exit from a surrounding duct and directing 
the mhr thus produced onto wax moulds or 
patterns to form multiple layers thereupon. 
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2. A process according to claim 1 in which 
the liquid is Aluminium Hydroxychloride 
solution. 

3. A process according to claim 1 in which 
the stuccos include tricalcium penta- 
aluminate. 

4. A process according to claim 1 in which 
the stuccos include refined gypsum to the 
extent of 5 — 20% by weight. 

5. A process according to claim 1 in which 
the stuccos include fine magnesium oxide to 
the extent of 1 — 10% by weight. 

6. A process according to claim 1 in which 
the stuccos include ball clay to the extent of 
5 — 20% by weight. 

7. Apparatus for carrying out the method of 
claim 1 comprising a pressurised vessel con- 



taining gelling solution, an atomizer/mixer 
fed from said vessel and from an air line, a 
duct into which stucco powder is fed from 
a hopper to be entrained in high volume, low 
pressure air flow and a connection from the 
atomize | mixer for injecting atomized gelling 
liquid into the air — entrained stucco powder. 

8. Apparatus for carrying out the method 
of claim 1 constructed and arranged substan- 
tially as described herein and shown in the 
accompanying drawings. 

ANDREWS & BYRNE, 
Agents for the Applicants, 
Chartered Patent Agents, 
104/5 Newgate Street, 
London, E.C.1. 
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